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WELCOME TO THE FINAL 

TRACK & KNOW NEWSLETTER! 

In this eigth newsletter, you can find: 

 A look back at the Track & Know final event 

 What we have achieved: a project round-up 

 Project brochure available 

 Discover the Track & Know YouTube channel 

ABOUT THE 

NEWSLETTER 

This newsletter informs you about the results and 

activities of the EU H2020 research project Track& 

Know. The aim is to keep all relevant actors 

interested in managing big data, more specifically in 

the type of big data we focused on in the project and 

the tools/methods we developed to handle, analyse 

and visualize these datasets. T&K focused on 

resolving key business cases for 3 test pilots, namely 

transport/mobility, insurance and health care. 

Business cases which were explored in these pilots 

are as follows but not limited to: minimizing patients 

travel, carpooling and electric mobility potential, 

driver behaviour profiling etc. 
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Track & Know final event  

@ European Big Data Value Forum 2020  

 

 

  

Early November, Track & Know’s final event 

took place during the European Big Data 

Value Forum 2020 conference. Track & 

Know was involved in 4 sessions during this 

3-day flagship event of the European Big Data 

and Data-Driven AI Research and Innovation 

community organized by the Big Data Value 

Association (BDVA) and the European 

Commission (DG CNECT). 

 With a central theme “Building a strong European Data and AI 

Ecosystem”, the EBDVF 2020 edition brought together European 

communities on AI and Data. The event also focused on how Data 

and AI can help to tackle emerging societal challenges, like those 

brought by the Covid19 pandemic.  

Would you like to take another look at our 4 sessions? The 

recorded sessions are available online.   

 1. Parallel session on European Big Data Research 

for industry. 3 projects, 7 sectors, 9 applications, 41 

software components. Now what?  

Watch this session 

The Big Data research projects Track and Know (Big 

Data for Mobility Tracking Knowledge Extraction in Urban 

Areas), BigDataStack (High performance data-centric 

stack for Big Data applications and operations) and I-

BiDaaS (Industrial-Driven Big Data as a Self-Service 

Solution) hosted a joint session bringing together their 

findings in terms of barriers to adoption of Big Data 

research in different sectors as well as in terms 

of  current and future impact of their research. 

Speakers also elaborated on the concrete business 

questions that have been answered in the project pilots. 

For Track & Know, Toni Staykova from UKeMED was a 

member of the expert panel. 

2. Sponsor talk Track & Know – Big Mobility Data Integration platform – 

approach, development and application.  

Watch this session 

This presentation by Marios Logothetis from Intrasoft International aimed at 

presenting the Track and Know project platform and at sharing and 

showcasing a robust and scalable platform for mobility data. The presentation 

included screen shots/demo of the T&K Big Data platform. 

 

https://www.youtube.com/watch?v=A1bqW_wROUc&feature=youtu.be
https://www.youtube.com/watch?v=0z_eOPACiqU&feature=emb_logo


 

  

3. Evaluation schemes for Big Data and AI 

Performance of high business impact. 

Watch this session 

The first part of this session focussed on Big Data 

Benchmarking landscape and Big Data Pipelines. 

Athanasios Koumparos from Vodafone Innovus 

presented the Track & Know project, its challenges and 

results. This session was also the closing event of liaison 

project DataBench.  

 
 

4. Application Track 3 – Transport, Mobility and Logistics – Main session  

Watch this session 

Download the presentation 

 

The transformation of the multimodal transportation ecosystem is happening 

now – changes are rapid and involve all modes of transportation. New players 

use the power of real-time data to offer personalized door-to-door travel and 

logistics services. At the same time there is an expressed need for an 

economical, flexible, safe, and more sustainable way to get from A to 

B by road, rail or water – using all available innovative ways since: 

o in most EU countries entrants are challenging the existing transport 

practices and services naming them as unable to fully satisfy a never-

ending demanding audience; 

o providers leverage the use of mobiles to create new relationships with 

travelers; 

o societies have to reduce their CO2 footprint, 

thus, sustainability becomes an important additional aspect of mobility 

and our mobility concepts; 

Big Data, Data Issues and Artificial Intelligence can play an important part 

in achieving this vision. Yannis Theodoridis from UPRC joined this session 

with his presentation which is entitled ‘Learning from our movements’. He 

elaborated on the T&K objectives, datasets and toolboxes.  

 

https://www.youtube.com/watch?v=Q8LgY3tEyaE&feature=emb_logo
https://youtu.be/y9A6H9pq2aI
https://whova.com/xems/whova_backend/get_event_s3_file_api/?eventkey=17f17ebcbd298cec0920751d2fd419e789f24e3362668816cfdbe380308922c7&event_id=ebdvt_202011&file_url=https://whova.com/xems/whova_backend/get_event_s3_file_api/?event_id=ebdvt_202011&eventkey=17f17ebcbd298cec0920751d2fd419e789f24e3362668816cfdbe380308922c7&file_url=https://d1keuthy5s86c8.cloudfront.net/static/ems/upload/files/ehnhf_EBDVF_day3_Theodoridis.pptx.pdf


 

Key achievements of the Track & Know project 

 

 

  

The project primarily focused on mobility-based big 

data and developed innovative software stacks and 

toolboxes that addressed key questions in emerging 

cross-sector markets such as commercial IoT services, 

car insurance and healthcare management. 

It started with a background that existing and constantly 

generated new mobility data (big data) largely remains 

decoupled and isolated within private infrastructures. 

Efficient handling and inferring knowledge by 

effectively blending such big data can open new 

opportunities for business in particular and 

societies in general. In today’s society, the ability to 

retrieve knowledge from mobility and contextual data is 

becoming more and more critical for the 

competitiveness of all the economic, political and 

cultural entities. Multidisciplinary research teams from 

Mobility Data management, Complex Event 

Recognition, Geospatial Modelling, Complex Network 

Analysis, Transportation Engineering and Visual 

Analytics as part of a Track & Know project consortium 

developed new big data management platform and 

various toolboxes for processing and analysing mobility 

big data. Additionally, to demonstrate the applicability of 

a developed platform and toolboxes, the project also 

focused on resolving key business cases for 3 test 

pilots, namely transport/mobility, insurance and health 

care. Business cases explored in these pilots are as 

follows but not limited to: minimizing patients travel, 

accident risk estimation, carpooling and electric mobility 

potential, driver behaviour profiling etc. 

 1. Big Mobility data Integrator (BMDI) 

It is a Kafka based, horizontally scalable, 

distributed streaming platform. It facilitates 

the efficient, high performance and 

horizontally scalable ingestion of data from a 

variety of data sources while ensuring its 

persistence and availability through a multi-

client publish/subscribe model. It enables the 

decoupling and straightforward integration of 

various processing and toolbox components 

whilst ensuring secure communications with 

load balancing characteristics. It advances 

parallel processing capabilities by 

introducing data partitioning and subsequent 

processing by multiple instances of toolbox 

code deployed on the required hosts, 

enabling the setup of Big Data Processing 

Pipelines. 

It Introduces Kafka Connect functionality where a variety of Custom and Community 

available connectors can be utilised. It provides a set of GUI components for Platform 

administration and necessary dashboards for monitoring various performance-related 

metrics. The BMDI platform is able to efficiently interoperate with modern data storage 

technologies of a Big data ecosystem such as RDBMS, NoSQL, HDFS Hadoop, Apache 

HBASE, etc. as well as other persistence approaches such as Mongo, MySQL, JDBC, etc. 

Big data applications (toolboxes) can be implemented in all-important Big Data languages 

including Python, Java, R and Scala. Traditional programming approaches (C/C++, Ruby, 

Perl, PHP) are also supported. Big data toolboxes developed within the project such as big 

data processing (BDP) toolbox, big data analytics (BDA) toolbox, Complex event recognition 

(CER) toolbox and Visual analytics (VA) toolbox are integrated into the platform to 

demonstrate the business cases of 3 pilots. 



 

  

2. Data processing and enrichment pipeline 

A data pipeline is developed as part of the BDP toolbox as shown in the figure. It processes the raw 

GPS data and provides in its output cleansed trajectories of moving objects. The pipeline uses 

processes such as data cleansing, annotation, interpolation, map-matching and enrichment of data with 

the weather (e.g. wind, rain, ice etc.) and Point-of-interest (e.g. fuel station etc.) information.  

This is developed with a viewpoint to support processes in BDA toolbox, to help answer questions on 

accident risk estimation, hot spot analysis, electric mobility analysis. 

The salient features of the 

enrichment architecture include 

operating in an online manner 

and being reusable across 

diverse mobility data (urban, 

maritime, air-traffic). 

Furthermore, the developed 

enrichment approach can handle 

more complex geometries than 

simple positions (e.g., 

associating weather with a 3D 

sector), and produce output in 

Resource description framework 

(RDF). 



 

  
3. Unified NoSQL Data Access Operators—

the NoDA API 

Track & Know researchers developed an 

approach within a BDP toolbox which is an 

abstraction layer in the form of an API over 

the NoSQL stores. The work carried out 

contains: (a) the specification of an API for 

data access/retrieval operators over NoSQL 

stores, and (b) its implementation for a 

specific NoSQL store, namely MongoDB, 

HBase and Redis. 

The designed API for big data 

access operators can be used by 

big data developers for easy 

access to NoSQL stores while 

hiding implementation details 

relevant to the specific NoSQL 

store. This allows developers to 

write programs against this API, 

which is much easier, more 

comprehensive, and removes 

the “entry barrier” of having to 

learn the internal operation of a 

specific NoSQL store. NoDA is 

JVM-compliant and can return 

results as Spark Data frame. 

4. Extraction and Semantic Annotation of Individual 

Mobility Networks (IMN) for the Purpose of Crash Risk 

Prediction 

IMNs are a concise graph representation of the mobility 

history of individuals. From raw GPS traces, the trajectories 

of a single mobility user are reconstructed and processed to 

infer the relevant locations that the user visited (the nodes 

of IMNs) and aggregate the trips between two locations (the 

edges of IMNs). Several features are extracted that will be 

used as key variables in the model. These are as follows: 

Number of nodes and edges, Node and Edge Frequency, 

clustering co-efficient of IMN, Network modularity index, 

Measure of IMN change with respect to time that reflect 

changes in habits or mobility needs. 

As part of BDA toolbox, a predictive 

model for crash risk is developed using 

a machine learning technique. The 

model uses IMNs along with other 

features of an individual mobility which 

are correlated to events that happen in 

the mid/long-term future, such as 

crashed in the next month. The 

component is implemented in Python, is 

completely automatized and takes as 

input the mobility data of the user in the 

monitoring period, as well as (only for 

the construction of the model, and not 

for its usage in prediction) a label 

specifying whether the event is going to 

happen. 



 

  
5. Track & Know dashboards 

As part of the VA toolbox, T&K dashboard provides an overview of some 

aggregated statistics, as well as the analytical results generated from the other 

toolboxes. In short, the dashboard does not serve as an interface of the 

analytical tools but rather visualizes the analytical results, which is generated 

from off-line big data analytics (thus, it acts as a “strategic dashboard”). It 

provides simple interactions (e.g., selection, filtering, and drilling down), 

allowing users to explore the analytical results on the browser side, partially as 

an analytical dashboard. It is implemented using web technologies and can be 

accessed via web browsers to maximize accessibility by end-users. In the 

background, it connects to the database to receive real-time updates of 

aggregated statistics and analytical results and visualize them on the 

dashboard interface. The outputs are planned to use the Kafka platform as the 

intermediate while the dashboard will consume these outputs from Kafka. 

The above methods/tools/functionalities are just a few examples 

of developments/achievements made in the project. There are 

demonstrating videos available on where these methods/tools are 

utilised in addressing a particular research question for the 3 

pilots’ cases. Interested readers are requested to visit the Track 

and know website to explore more developments and demo 

videos. In addition to this, the website also contains an online 

observatory, where users can request and explore the sample 

data sets, download the developed software packages and other 

resources generated within the project. 

trackandknowproject.eu
trackandknowproject.eu


 

Track & Know brochure & YouTube  

channel available 

  The Track & Know project brochure is available online. This summary 

publication gathers the most important results and achievements of this 

H2020 project on efficient and effective Big Data handling.  

Discover the project brochure now 

 

Are you in need of any additional info? Do not hesitate to browse 

through the project website and its online observatory, filled 

with Track & Know software, datasets and relevant literature.  

Discover the project website now 

Dive right into the online observatory 

 

 

Track & Know also offers a lot of interesting videos. From the project video 

which gives an insight in the project’s goals and challenges, to comprehensive, 

short explainer videos with an exclusive focus on a specific software tool. All 

videos can be found on the Track & Know YouTube channel, also including 

tutorials, webinars and video presentations.  

Go to the Track & Know YouTube channel 

https://trackandknowproject.eu/wp-content/uploads/2020/12/Project-brochure_FINAL.pdf
https://trackandknowproject.eu/
https://trackandknowproject.eu/file-repository/
https://trackandknowproject.eu/file-repository/
https://www.youtube.com/channel/UCNOWRkRC-E2JZ_wtAklqTmA/featured


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Find & Follow us 

Website: https:// trackandknowproject.eu 

Twitter: @TrackandKnow   

LinkedIn: Track & Know 

The project has received funding from the European Union’s  
Horizon 2020 Research and Innovation Programme under Grant Agreement No 780754.  
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